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Experimental Section
WSe 2 growth: To synthesize the layered WS 2 flakes, the 0.2 g WSe 2 powder (Alfa Aesar, 13084) was added into an alumina boat as precursor. The blank SiO 2 /Si substrates (1 cm by 5 cm) loaded into a home-built vapour deposition system in a horizontal tube furnace (Lindberg/Blue M) with 1-inch quartz tube ( Figure S1 in the Supporting information).
The system was pumped down to a vacuum of 10 mTorr in 10 min, and re-filled with 150 sccm of ultra-high purity argon gas (Airgas, ~ 99.9999%) then heated to desired growth temperature within 30 min. After that, the growth kept at the designed temperature for 30 min, and then terminated by shutoff the power of the furnace. The sample was naturally cooled down to ambient temperature. 
